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US residential housing prices tripled between 1997 and 2007 only to collapse by more than 30 per cent between mid
2007 and 2009. Japan also saw its real estate market implode after a massive run up in the 1980s, with this pattern
of large booms followed by busts replicated in many parts of the world.
The recurrence of large booms and busts in housing prices has led two economists, Marten Hillebrand from the
Karlsruhe Institute of Technology (KIT) and Tomoo Kikuchi from the National University of Singapore, to formulate a
theoretical model for the lending activities of banks along with housing prices.
Examining the potential causes of the US housing bubble revealed that the build-up in prices was accompanied by an
increase in mortgage loans and debt, both of which fell off sharply after the bubble burst in 2007.
Speaking at a Singapore Management University School of Economics Seminar Series
(http://www.economics.smu.edu.sg/events/seminar_series/econs_stats_2012.asp), Hillebrand said that this model
explained large movements in housing prices and the corresponding changes in credit volume, unveiling a “simple
mechanism through which small but persistent income changes generate large movements in housing values and the
aggregate credit volume”.
The econometric model is of a pure exchange economy with a durable commodity – which is housing – and a non-
durable good, which represents consumption. The consumers are modelled as overlapping generations of
homogeneous people who live for two periods. They purchase housing in the first period, and consume in the second
one.
These consumers are assumed to consider their first and second period income when making economic decisions.
Both these present and future incomes are considered to be known by them so there is no income uncertainty. A
constant supply of houses is also assumed.
In the model, the banking sector consists of a large number of competitive banks. Their activities are riskless, and
given the existence of perfect competition, this implies that deposits and loans provide the same return.
These banks also do not accumulate resources and have a balanced budget with no profits, such that the aggregate
credit volume in the next period is equal to the product of the returns percentage with the aggregate credit volume
in the earlier period.
The young consumer purchases a house at a particular price using bank loans, and they incur a fixed cost when
using these houses. This cost parameter can be interpreted as a holding cost, such as maintenance, renovation or
insurance. Housing is a means to transfer wealth and in itself yield utility to the homebuyer.
These young homebuyers, armed with the knowledge of their present and future incomes, and the prices in the
housing market, decide on their demand for housing and the degree to which they use loans or deposits, to maximise
their expected lifetime utility.
Mathematically, if the aggregate credit volume is positive, the young holds deposits, while if the volume is negative,
they take loans. Equilibrium is reached when the market clears its stock of houses and the individual has optimised
his decision under rational expectations.
The model has a forward-recursive structure of equilibrium, with the state dynamics driven by the evolution of the
net investment of the young, which consists of the housing investment and the loan taken. In this model, any
possible long run expansion of credit volume and the housing price is exclusively due to the banking sector.
Hilldebrand said, “The mechanism generating a boom-bust cycle is a switch between two regimes each associated
with a certain income level.” The first regime is where consumers are eager to borrow and are willing to pay a high
return to the bank. Banks in turn expand their credit volume over time and housing prices increase without bound.
The second regime is where consumers are only willing to borrow if they can pay a lower return on these loans,
leading to a shrinking credit volume and housing prices decrease to a lower bound.
“Switches between these two regimes occur under quite moderate income changes,” he added. If the income
change is persistent, the system will remain in one regime for a several time periods leading to a large movement in
housing prices and credit volumes.
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During a boom phase, consumers end up buying houses at prices they can never afford and take loans that they are
unable to repay from their incomes alone. This credit volume, which exceeds real incomes, is sustained only by an
increase in housing value. Hence there is a decoupling between the financial and the real side of the economy.
Hillebrand demonstrated a numerical stimulation using estimates established in the literature for the parameters in his
model, such as incomes being higher in the first period of life and housing costs comprising slightly more than 10 per
cent of a consumer’s lifetime income. It confirmed that small but persistent variations in income could trigger huge
booms and busts in housing prices and credit volumes, with massive leveraging feeding these cycles.  
The literature discusses the notion of a bubble as an intrinsically worthless asset such as money or government debt
being traded at a positive price, and not backed by economic fundamentals. In his model, credit volume qualifies as
a bubble, where the sum of the fundamental housing price and the credit volume gives the real housing price. This
implies that credit volumes has no effect on the fundamental price, but fuels the bubble component of housing
prices. With a given initial fundamental housing price, injection of credit would appear to have no welfare
implications.
“Introducing a banking sector adds an additional channel of intergenerational trade in the form of a credit market,
which mediates an exchange of commodities from the old to the young … The transfer of resources between
generations amplifies small but persistent income changes into large movement of housing prices,” the paper said.
He noted that while housing prices and credit volume are both non-stationary processes, a linear combination of the
two variables follow a stationary stochastic process. The existence of this co-integration relationship is implied by
the model and can be tested in further work.
He envisions future research and extensions of the model to encompass a broader interpretation of the credit sector
to extend beyond banks to include central banks and monetary policymakers, the injection of liquidity from outside
sources and the role of quantitative easing in the evolution of housing prices.
Since housing plays an important role in a capitalist economic system, with booms and busts impacting other
segments of the economy, a better understanding of why and how these drastic changes in home prices are caused
by other economic factors, through the use of econometrics models, can aid the understanding of market
participants and timely interventions by policy makers.
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